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AN  EVALUATION  OF  SEVERAL  CHEMICALS  FOR  THEIR 
HERBICIDAL  PROPERTIES 

1959  Field  Results 

W.  A.  Gentner,  L.  L.  Danielson  and  w.  C.  Shaw 


The  purpose  of  this  report  is  to  present  the  1959  results  of  the  preliminary 
field  evaluation  studies  of  several  chemicals  for  their  herbicidal  properties. 
These  studies  were  conducted  by  personnel  of  the  Weed  Control  in  Crops  Section, 
Crops  Protection  Research  Branch,  Crops  Research  Division,  at  the  Plant  Industry 
Station,  Beltsville,  Maryland. 

The  objectives  of  the  herbicide  evaluation  project  are  (1)  to  develop  herbi- 
cide evaluation  techniques,  (2)  to  determine  the  responses  of  crops  and  weeds  to 
new  chemicals  applied  as  soil-incorporated  pre-planting,  pre-emergence  and  post- 
emergence treatments,  (3)  to  obtain  preliminary  information  on  the  herbicidal 
properties  of  new  chemicals,  (4)  to  study  the  relationships  between  chemical 
structure  and  herbicidal  activity,  and  (3)  to  make  this  information  available  to 
Department  of  Agriculture  personnel  and  cooperating  state  and  chemical  industry 
weed  research  workers. 

These  field  evaluation  studies  should  be  interpreted  as  preliminary  and  the 
results  analyzed  and  used  accordingly. 

MATERIALS  AND  METHODS 

Three  areas  have  been  selected  at  the  Plant  Industry  Station  for  field 
evaluation  of  chemicals  for  their  herbicidal  properties.  A three  year  rotation 
has  been  established  to  insure  uniform  weed  populations  and  to  reduce  the 
possibility  of  confounding  results  due  to  chemicals  which  vary  in  effectiveness 
in  controlling  weeds  and  residual  activity  in  the  soil.  During  the  years  when 
an  area  is  not  directly  utilized  for  herbicide  evaluation  it  is  planted  to  corn 
in  the  summer  and  a cover  crop  mixture  of  rye  and  vetch  during  the  fall-spring 
period. 

Primary  Field  Evaluation  Studies 

Twenty-four  crop  and  seven  weed  species  were  seeded  May  20,  1959  on  a well 
fertilized  field-area  consisting  of  a mixture  of  Codorus  and  Kalmia  silt  loams 
and  Cliffwood  sandy  loam  at  Beltsville,  Maryland.  Each  large-seeded  crop, 
with  the  exception  of  gladiolus  and  walnuts,  was  seeded  with  a calibrated 
tractor-powered  seeder  at  the  recommended  rate  and  depth  of  seeding  in  four 
rows  spaced  20  inches  apart.  Gladiolus  and  walnuts  were  hand-planted  four 
inches  deep.  The  term  broadleaved  weeds  in  tables  1-27  refers  collectively  to 


1/  Plant  Physiologists,  Crops  Research  Division,  Agricultural  Research  Service, 
U.  S.  Department  of  Agriculture,  Beltsville,  Maryland. 
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ragweed  (Ambrosia  artemisiifolia) , smartweed  (Polygonum  pennsylvanicum) , carpet- 
weed  (Mollugo  verticillata) , morning  glory  (Ipomoea  purpurea),  dogbane  (Apocynum 
cannabinum ) and  horsenettle  (Solanum  carolinense)  which  xnfested  the  experimental 
area.  The  term  grasses  in  these  tables  refers  to  various  fox- tail  species 
(Setaria  spp. ) , barnyard  grass  (Schinochloa  crusgalli)  and  goosegrass  (Eleusine 
indica). 

Several  weeds  including  crab grass,  annual  ryegrass,  pigweed,  mustard,  and 
lambsquarters  were  broadcast-seeded  in  the  experiment  to  insure  a stand  of  weeds 
in  addition  to  the  weed  seed  population  already  present  in  the  soil.  The  soil 
was  culti .-packed  after  the  crops  and  weeds  were  seeded. 

The  crop  plants,  weed  species,  chemical,  chemical  rates  per  acre  and  time  of 
treatment  are  indicated  in  tables  1-2? • The  crops  and  weeds  in  the  pre-planting 
treatments  in  tables  1-15  were  planted  7,  14,  and  28  days  after  the  chemicals 
were  applied  to  the  soil  surface  and  disked  in  on  May  21,  1959*  A split-split- 
plot  design  with  chemicals  as  whole  plots  10  x 50  ft,  chemical  rates  as  sub-plots 
5 x 50  ft,  and  pre-plantings  dates  as  sub-sub-plots,  5 x 10  ft. 

The  pre-emergence  experiment  was  a split-split-plot  with  chemicals  as  whole 
plots  10  x l4l  ft,  chemical  rates  as  sub-plots  5 x l4l  ft,  and  test  plants  as 
sub-sub-plots  5 x 6y2  ft.  The  chemicals  were  applied  as  pre-emergence  sprays 
May  21  the  day  after  planting  (Tables  16-22). 

The  post-emergence  experiment  was  a split-split-plot  design  similar  to  the 
pre-emergence  experiment.  The  chemicals  were  applied  as  post-emergence  sprays 
on  June  17,  1959  (Tables  25-28). 

The  average  height  in  inches  of  crop  and  weed  species  when  the  post-emergence 
treatments  were  applied  is  shown  on  page  16. 

The  chemicals,  with  the  exception  of  1-chlor o-N- (5 , 4-di chlorophenyi ) -N , N- 
dimethylf ormamadine , were  applied  in  either  40  gallons  of  acetone  per  acre  con- 
taining 1 percent  of  the  surfactant  [polyoxyethylene  sorbitan  monolaurate]  or  a 
mixture  of  20  gallons  of  acetone,  plus  20  gallons  of  water  plus  1 percent  sur- 
factant to  make  a total  volume  of  40  gallons  per  acre,  or  in  40  gallons  of  water 
per  acre.  The  1-chloro-N- (5 , 4-dichlorophenyl ) -N , N-dimethylf ormamadine  was 
applied  in  6.6  gal/A  of  No.  2 fuel  oil.  The  carriers  for  each  chemical  are 
given  in  the  table  on  page  1,  2,  and  5. 

All  rates  of  application  are  given  on  an  acid  equivalent  basis  when  appli- 
cable, and  when  not  applicable,  the  rates  of  application  are  given  on  an  active 
ingredient  basis. 

Data  presented  in  tables  1-27  represent  a combination  of  the  average  of 
three  independent  injury  ratings  using  the  following  scale;  0 = no  visible 
effect;  1,2,5  = slight  injury,  plants  usually  recovered  with  little  or  no  re- 
duction in  top  growth;  4,5,6  = moderate  injury,  plants  usually  recovered  but 
with  reduced  top  growth;  7,8,9  = severe  injury,  plants  usually  did  not  recover; 
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10  = all  plants  killed;  and  the  average  of  three  independent  ratings  on  the  per- 
centage reduction  in  stand.  The  numerical  value  derived  from  the  combination  of 
these  criteria  makes  it  possible  to  use  a single  herbicide  activity  index  value 
to  show  the  effect  of  each  chemical  rate  on  each  test  species.  The  range  of  the 
herbicide  activity  index  value  is  from  0 to  100.  A herbicide  activity  index 
value  of  0 means  the  chemical  has  no  effect  on  the  species,  while  a value  of  100 
indicates  complete  kill.  The  herbicide  activity  index  value  is  derived  as  follows: 

(Injury  rating  score  x 10)  + pet  red  in  stand  _ herbicide  activity 

2 ~ index  value 

Secondary  Field  Evaluation  Studies 


The  objectives  of  the  secondary  herbicide  evaluation  studies  are  (1)  to 
obtain  additional  information  on  the  selective  herbicidal  properties  of  new 
chemicals  that  have  shown  promise  in  the  primary  herbicide  evaluation  studies 
at  this  station  or  in  primary  screening  programs  of  the  chemical  industry  and 
(2)  to  develop  techniques  and  experimental  equipment  for  the  efficient  and  rapid 
secondary  evaluation  of  herbicidal  chemicals. 

Several  herbicides  were  selected  for  secondary  evaluation  studies  on  a number 
of  crops  and  weeds  in  1959.  A logarithmic  sprayer  i/  was  used  in  these  studies. 

This  sprayer  was  highly  satisfactory  in  accomplishing  the  objectives  listed 
above.  The  sprayer  also  holds  promise  as  a convenient  tool  for  the  primary  field 
evaluation  of  chemicals  for  their  herbicidal  properties.  Its  evaluation  for  use 
in  the  primary  and  secondary  evaluation  studies  will  be  continued  and  expanded. 

Field  crops  used  in  the  secondary  studies  were  alfalfa,  birdsfoot  trefoil, 
castorbeans,  corn,  cotton,  oats,  peanuts,  safflower,  sorghum,  soybeans,  sugar 
beets,  and  white  clover.  They  were  treated  pre-  and  post-emergence  with  the 
following  selected  herbicides: 

(1)  3-amino-2,5-dichlorobenzoic  acid,  triethylamine  salt  [amiben] 

(2)  2-methoxy-4,6-bis(ethylamino)-s-triazine  [simetone] 

(5)  propyl  ethyl-n-butylthiolcarbamate 

(4)  2,3»5»6-tetrachloroterephthalic  acid,  dimethyl  ester 

(5)  4-chloro-2-butynyl  N-(3-chlorophenyl) carbamate  [barbane] 

(6)  3-(3»4-dichlorophenyl)-l-isopropyl-l-(2-propynyl)urea 

( 7 ) N- ( 3 » 4-di chlorophenyl ) me  thylac rylami de 

These  studies  were  conducted  on  a Codorus  silt  loam.  The  experiment  was  not 
irrigated. 

Horticultural  crops  were  studied  in  a secondary  evaluation  in  an  early  summer 
planting  and  a fall  planting. 


1/  Chesterford  Logarithmic  Sprayer  Mark  III  manufactured  by  Fisons  Pest  Control 
Limited,  Felix  Stowe,  Suffolk,  England. 
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Horticultural  crops  used  in  the  summer  planting  were  beets,  carrots,  cabbage, 
cucumbers,  lettuce,  lima  beans,  onions,  peas,  snapbeans,  spinach,  sweet  corn,  and 
tomatoes.  All  crops  were  direct-seeded  and  the  following  herbicides  were  applied 
as  pre-  and  post-emergence  treatments: 

(1)  3“amino-2,5-dichlorobenzoic  acid,  triethylamine  salt  [amiben] 

(2)  2-methoxy-4,6-bis(ethylamino)»s-triazine  [simetone] 

(3)  propyl  ethyl-n-butylthiolcarbamate 

(4)  2,3*5»6-tetrachloroterephthalie  acid,  dimethyl  ester 

(3)  4-chloro-2-butynyl  N- (3-chlorophenyl ) carbamate  [barbane] 

(6 ) 3" ( 3 » 4-dichlorophenyl ) -1-i sopropyl-1- ( 2-pr opynyl ) urea 

(7 ) N- ( 3 » 4-dichlorophenyl )methylacrylamide 

These  studies  were  conducted  in  a field  consisting  of  a mixture  of  Delanco  sandy 
loam  and  loamy  sand  equipped  for  overhead  irrigation.  The  plots  were  irrigated 
immediately  after  treatment  and  thereafter  as  needed  to  insure  optimum  moisture 
conditions. 

Horticultural  crops  used  in  the  fall  planting  were  broccoli,  cauliflower, 
collards,  upland  cress,  endive,  Hanover  salad,  kale,  lettuce,  parsley,  spinach, 
and  turnip  greens.  These  crops  are  normally  planted  in  the  late  summer  or  early 
fall  and  were  therefore  selected  for  this  period  of  planting  and  evaluation.  All 
crops  were  direct-seeded  and  pre -and  post-emergence  treatments  were  applied. 

The  herbicides  selected  for  use  on  these  crops  included  those  that  showed  promise 
in  the  summer  horticultural  crop  plantings  plus  additional  herbicides  that  were 
promising  in  the  preliminary  evaluation  studies.  The  herbicides  used  were: 

(1)  ethyl  ethyl-n-butylthiolcarbamate 

(2 ) n-propyl-di-n-propylthiolcarbamate 

(3)  propyl  ethyl-n-butylthiolcarbamate 

(4)  2 , 3 , 5 1 6-t e trachloro terephthalic  acid,  dimethyl  ester 

(5 ) N- (3 , 4-dichlorophenyl ) -2-me thylpentanamide 

(6 ) N- (3 * 4-dichlorophenyl )me thylacrylamide 

( 7 ) N- ( 3-chloro-4— me thylphenyl ) -2-me thylpentanamide 

(8)  3-amino-2,3“dichlorobenzoic  acid,  triethylamine  salt  [amiben] 
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Rainfall  and  temperature  prior  to  and  after  the  1959 
pre-planting,  pre-emergence,  and  post-emergence  treatments 


Total 

Min. 

Max. 

rainfall 

av. 

av. 

temp. 

temp. 

inches 

°F. 

°F  • 

Chemicals  applied  pre-planting  and  pre- 

-emergence,  May  12, 

1959 

30  days  prior  to  treatment 

1.92 

44.8 

69.0 

7 days  prior  to  treatment 

0.00 

47.4 

77.0 

7 days  after  treatment 

1.21 

48.1 

69.9 

30  days  after  treatment 

3.16 

56.3 

79.3 

Chemicals  applied  post-emergence,  June 

10,  1959 

30  days  prior  to  treatment 

3.16 

55.9 

78.7 

7 days  prior  to  treatment 

1.53 

55.3 

81.9 

7 days  after  treatment 

0.85 

56.3 

81.0 

30  days  after  treatment 

1.42 

59.7 

85.9 

RESULTS  AND  DISCUSSION 
Primary  Herbicide  Evaluation  Studies 

The  data  reported  herein  are  preliminary  and  are  an  expression  of  plant 
responses  to  several  chemicals  applied  as  soil-incorporated  pre-planting,  pre- 
emergence,  and  post— emergence  treatments  under  the  environmental  and  edaphic 
conditions  of  these  experiments.  These  data  are  therefore  not  to  be  interpreted 
as  being  final  for  all  environmental  and  edaphic  conditions. 

Gladiolus  and  walnuts  emerged  over  an  extended  period  and  their  growth  was 
relatively  slow.  Data  on  these  two  species  are  indicative  of  initial  responses 
and  do  not  reflect  slowly  developing  responses  that  may  occur  during  an  extended 
period  of  time. 

The  results  obtained  in  the  soil-incorporated  pre-planting  studies  in  1959 
showed  the  importance  of  this  new  herbicide  evaluation  technique.  Large 
differences  in  the  herbicidal  activity  of  the  chemicals  as  soil-incorporated 
treatments  were  evident.  Differential  responses  due  to  delayed  planting  at. 
the  selected  time  interval  of  7»  14,  and  28  days  after  treatment  with  individual 
chemicals  were  also  apparent.  An  analysis  of  the  environmental  conditions 
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suggested  that  soil  properties,  and  incidence  and  amount  of  rainfall  and  irriga- 
tion were  factors  that  influenced  herbicidal  activity  or  hastened  dissipation  or 
inactivation  of  individual  chemicals  in  the  soil-incorporation  studies. 

Data  on  the  primary  evaluation  studies  are  presented  as  herbicide  activity 
index  values  as  follows:  (1)  soil-incorporated  pre-planting  treatments  (Tables 

1-13);  (2)  pre-emergence  (Tables  16-22);  (3)  post-emergence  (Tables  23-27)® 

Substituted  benzoic  acids 

Pre-planting,  soil-incorporated  (Tables  3-9):  The  substituted  benzoic  acids 

and  derivatives  exhibited  a wide  range  of  herbicidal  activity  on  broadleaved 
weeds  and  weed  grasses.  Those  of  high  initial  activity  showed  little  reduction 
in  residual  activity  during  the  period  of  one  month.  In  several  instances,  reduc- 
tion in  herbicidal  activity  during  this  period  was  observed  but  it  was  not  con- 
sidered to  be  significant.  Cabbage,  cotton,  cucumbers,  peanuts,  and  soybeans 
did  not  show  significant  tolerance  to  any  of  the  active  substituted  benzoic  acids* 
Corn  showed  significant  tolerance  to  several  of  the  highly  active  benzoic  acid 
derivatives  at  one  or  more  of  the  pre-planting  treatment  dates.  The  methyl-  and 
methoxy-substituted  benzoic  acid  derivatives  appeared  to  possess  slightly  less 
residual  activity  than  the  corresponding  chlorinated  derivatives.  In  some  in- 
stances the  nitro-substitution  on  the  ring  significantly  decreased  the  herbicidal 
activity. 

Pre-emergence  (Tables  18-19):  The  variously  substituted  benzoic  acid  deriva- 

tives as  pre-emergence  sprays  exhibited  a wide  range  of  herbicidal  activity  and. 
specificity.  The  majority  of  these  compounds  were  highly  active  herbicides*  Crops 
that  showed  tolerance  to  one  or  more  of  the  active  benzoic  acids  were  castorbeans, 
corn,  cucumbers,  gladiolus,  lima  beans,  oats,  peanuts,  sorghum,  soybeans,  squash, 
Sudan  grass,  and  walnuts.  3- Amino-2 , 3-dichlorobenzoic  acid  showed  significant 
selectivity  and  is  of  special  interest.  The  high  level  of  activity  of  many  of 
these  compounds  suggested  that  they  be  evaluated  as  soil  sterilants. 

Post-emergence  (Tables  2*1—23):  In  general,  post-emergence  applications  of 

the  herbicidally  active  substituted  benzoic  acids  and  derivatives  were  effective 
on  most  broadleaved  weeds.  Crops  that  showed  some  tolerance  to  one  or  more  of 
the  active  benzoic  acids  were  corn,  gladiolus,  oats,  peanuts,  sorghum,  Sudan 
grass,  and  walnuts.  A comparison  of  several  salts  of  2-methoxy-3i 6-dichloro- 
benzoic  acid  showed  that  the  sodium  salt  of  this  compound  was  in  general  less 
toxic  to  corn,  oats,  sorghum,  and  Sudan  grass  than  were  the  organic  amine  salts. 

Substituted  phenylacetic  acids  and  derivatives 

Pre-planting,  soil-incorporated  (Tables  9-10):  The  two  substituted  phenyl- 

acetic acids  showed  high  initial  and  residual  activity  on  broadleaved  weeds  and 
weed  grasses.  The  only  crop  that  showed  significant  tolerance  to  these  compounds 
was  corn. 
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Pre-emergence  (Tables  19-20):  The  two  substituted  phenylacetic  acids  were 

highly  active  on  broadleaved  weeds  and  weed  grasses.  The  only  crops  that  showed 
some  tolerance  were  corn,  gladiolus,  and  walnuts.  The  high  activity  of  these 
compounds  suggests  that  they  be  evaluated  as  soil  sterilants. 

Post-emergence  (Table  25):  Four  variously  substituted  phenylacetic  acids  and 

acid  derivatives  were  evaluated  for  their  post-emergence  herbicidal  activity. 

The  active  chemicals  in  this  group  controlled  broadleaved  weeds.  Crops  that 
showed  tolerance  to  one  or  more  of  the  active  chemicals  were  alfalfa,  birdsfoot 
trefoil,  castorbeans,  corn,  cowpeas,  gladiolus,  lespedeza,  oats,  red  clover, 
sorghum,  Sudan  grass,  walnuts,  and  white  clover. 

s-Triazines 

Pre-planting,  soil-incorporated  (Tables  10-15):  The  s-triazines  exhibited  a 

wide  range  of  initial  herbicidal  activity  and  specificity.  Their  herbicidal 
activity  persisted  for  a period  of  at  least  one  month  at  or  near  the  initial 
activity.  Cabbage  and  cucumbers  did  not  show  a significant  tolerance  to  any  of 
these  s-triazines  at  any  of  the  planting  dates.  Those  crops  that  showed  some 
tolerance  to  one  or  more  of  the  herbicidally  active  chemicals  of  this  group  at 
one  or  more  of  the  pre-planting  treatment  dates  were  corn,  cotton,  peanuts,  and 
soybeans . 

Pre-emergence  (Tables  20-22):  A wide  range  of  herbicidal  activity  and  speci- 

ficity was  shown  by  the  s-triazines  applied  as  pre-emergence  treatments.  Pre- 
emergence applications  of  herbicidally  effective  s-triazines  severely  injured 
the  small  seeded  legumes.  Buckwheat,  castorbeans,  cotton,  cowpeas,  flax,  lima 
beans,  oats,  peanuts,  safflower,  sorghum,  soybeans,  and  Sudan  grass  showed  some 
tolerance  to  several  compounds  of  this  group.  Cucumbers  and  squash  showed  limi- 
ted tolerance  to  2 of  these  compounds.  Crops  that  showed  the  highest  tolerance 
to  pre-emergence  applications  of  the  s-triazines  were  corn  and  gladiolus.  Two 
of  the  s-triazines  showed  selectivity  on  crops  with  good  herbicidal  activity 
on  susceptible  weed  species.  These  were  2,4-bis(ethylamino)-6-trichloromethyl- 
s-triazine  and  2-ethoxy-4,6-bis(N-isopropylacetamido)-s-triazine.  Several  of 
the  s-triazines,  because  of  their  generally  high  herbicidal  activity  appeared 
promising  as  soil  sterilants. 

Post-emergence  (Tables  25-27):  As  post-emergence  sprays,  the  s-triazines 

exhibited  a wide  range  in  herbicidal  activity  and  selectivity.  There  was  a very 
evident  difference  in  the  selectivity  in  the  s-triazines  that  permits  their 
division  into  two  groups  as  follows  (1)  those  that  were  generally  active  on 
broadleaved  and  weed  grasses,  and  (2)  those  that  were  active  on  broadleaved  weeds 
only.  Several  s-triazines  showed  promise  for  the  selective  control  of  larabs- 
quarters  and  pigweed  in  a number  of  crops. 

The  crops  that  showed  some  tolerance  to  one  or  more  of  the  s-triazines  which 
were  active  on  broadleaved  weeds  and  weed  grasses  were  corn,  flax,  gladiolus, 
peanuts,  sorghum,  Sudan  grass,  and  walnuts.  The  crops  that  showed  some  tolerance 
to  one  or  more  of  the  s-triazines  which  were  active  on  broadleaved  weeds  only 
were  alfalfa,  birdsfoot  trefoil,  buckwheat,  corn,  cotton,  cowpeas,  flax,  gladiolus, 


- 11 


lespedeza,  lima  beans,  oats,  peanuts,  red  clover,  safflower,  snapbeans,  sorghum, 
soybeans,  squash,  Sudan  grass,  walnuts,  and  white  clover.  Several  of  the  s-tria- 
zines  should  also  be  evaluated  as  soil  sterilants. 

Carbamates 


Pre-planting,  soil-incorporated  (Tables  3-4):  The  active  carbamates  controlled 

both  broadleaved  weeds  and  weed  grasses  at  one  or  more  pre-planting  treatment 
dates.  Corn,  cotton,  peanuts,  and  soybeans  were  the  only  crops  that  showed 
tolerance  to  one  or  more  of  the  carbamates  at  one  or  more  of  the  pre-planting 
treatment  dates.  The  carbamates  which  possessed  high  initial  herbicidal  activity 
did  not  exhibit  a marked  reduction  in  residual  activity  during  a period  of  one 
month. 

Pre-emergence  (Tables  16-17):  The  carbamates  were  active  on  broadleaved  weeds 

and  weed  grasses.  The  only  crops  that  showed  tolerance  to  one  or  more  of  the 
carbamates  were  castorbeans,  corn,  gladiolus,  lima  beans,  oats,  peanuts,  safflower, 
snapbeans,  sugar  beets,  and  walnuts. 

Post-emergence  (Table  23):  In  general  the  post-emergence  activity  of  the 

carbamates  was  less  than  their  pre-emergence  activity.  However,  one  carbamate, 
4-chloro-2-butynyl  N- (3-chlorophenyl ) carbamate , was  active  as  a post-emergence 
spray.  Crops  that  showed  tolerance  to  the  active  carbamates  were  corn,  gladiolus, 
peanuts,  safflower,  sugar  beets,  and  walnuts. 

Substituted  N-phenylamides 

Pre-planting,  soil-incorporated  (Table  4) : The  three  substituted  N-phenyl- 

amides included  in  these  studies  were  relatively  inactive  as  soil-incorporated 
pre-planting  treatments. 

Pre-emergence  (Table  17):  The  three  N-phenylamides  were  effective  in  con- 

trolling broadleaved  weeds  and  certain  weed  grasses.  Crops  that  showed  toler- 
ance to  one  or  more  of  these  chemicals  were  alfalfa,  birdsfoot  trefoil,  corn, 
cotton,  cucumber,  flax,  gladiolus,  lima  beans,  oats,  peanuts,  red  clover,  snap- 
beans, sorghum,  and  soybeans. 

Post-emergence  (Table  23):  The  N-phenylamides  were  active  as  post-emergence 

sprays  on  broadleaved  weeds  and  weed  grasses.  Crops  that  showed  tolerance  to 
one  or  more  of  these  herbicides  at  high  broadcast  rates  were  gladiolus  and 
walnuts • 

Substituted  phenylurea  derivatives 

Pre-planting , soil-incorporated  (Table  5):  The  substituted  phenylurea 

derivatives  were  active  as  soil-incorporated  pre-planting  treatments  and  their 
residual  activity  did  not  diminish  appreciably  during  a one  month  period.  Corn, 
cotton,  and  soybeans  were  the  only  crops  that  showed  some  tolerance  to  one  or 
more  of  the  compounds  at  one  or  more  of  the  pre-planting  treatment  dates. 
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Pre- eme r gene e (Tables  17-18):  The  substituted  phenylurea  derivatives  were 

effective  in  controlling  broadleaved  weeds  and  weed  grasses.  The  crops  that 
showed  some  tolerance  to  one  or  more  of  these  chemicals  were  castorbeans,  corn, 
cowpeas,  gladiolus,  lima  beans,  oats,  peanuts,  soybeans,  and  walnuts.  Cotton 
showed  only  limited  tolerance  to  these  compounds  under  the  climatic  and  soil 
conditions  of  this  experiment.  The  high  activity  of  these  chemicals  suggests 
the  need  for  their  further  evaluation  as  soil  sterilants. 

Post-emergence  (Tables  23-24):  Of  the  three  substituted  phenylurea  compounds 

evaluated,  two  were  highly  active  on  broadleaved  weeds  and  weed  grasses  and  one 
especially  effective  on  broadleaved  weeds.  Crops  that  showed  some  tolerance  to 
one  or  more  of  the  compounds  of  this  series  were  gladiolus,  sorghum,  Sudan  grass, 
and  walnuts. 

0-2,4-Dichlorophenyl  O-methyl  isopropylphosphoroamidothioate 


Pre-planting,  soil-incorporated  (Table  1):  This  chemical  was  relatively  in- 

effective as  a soil-incorporated  pre-planting  treatment. 


Pre-emergence  (Table  l6):“  This  chemical  was  effective  in  controlling  broad- 
leaved  weeds  and  weed  grasses.  Crops  that  showed  some  tolerance  were  alfalfa, 
birdsfoot  trefoil,  castorbeans,  corn,  cowpeas,  gladiolus,  lima  beans,  oats, 
peanuts,  red  clover,  safflower,  sorghum,  soybeans,  squash,  and  walnuts. 


Post-emergence  (Table  23):  This  chemical  was  effective  in  controlling  broad- 

leaved weeds  and  weed  grasses.  Crops  that  showed  some  tolerance  were  gladiolus, 
peanuts,  and  soybeans. 


3 , 4-Dichloropropionanilide 


Pre-planting,  soil-incorporated  (Table  2):  This  chemical  was  active  on 

broadleaved  weeds  and  weed  grasses  at  one  or  more  rates  at  one  or  more  pre- 
planting treatment  dates.  Crops  that  showed  some  tolerance  were  cabbage,  corn, 
cotton,  cucumbers,  peanuts,  and  soybeans. 


Pre-emergence  (Table  16):  This  chemical  was  moderately  effective  on  broad- 

leaved weeds  and  weed  grasses.  Crops  that  showed  some  tolerance  were  gladiolus 
and  walnuts. 

Post-emergence  (Table  23):  This  chemical  was  active  on  broadleaved  weeds  and 

weed  grasses.  Tolerance  of  the  grass  crops  at  the  high  rate  of  application 
suggests  further  evaluation  on  these  crops. 

Ethyl-o-nitrophenylsulfide 
^***  - — - - 

Pre-planting,  soil-incorporated  (Table  2):  This  chemical  showed  moderate 

activity  on  broadleaved  weeds  and  weed  grasses.  Tolerant  crops  were  corn,  cucum- 
bers, and  peanuts. 
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Pre-emergence  (Table  16):  This  chemical  was  effective  on  broadleaved  weeds 

and  weed  grasses.  Crops  that  showed  some  tolerance  were  castorfeeans,  com,  cow- 
peas,  gladiolus,  oats,  and  peanuts. 

Post-emergence  (Table  23):  This  chemical  was  low  to  moderate  in  activity. 

2 , 3 1 3 » 6-Te trachloroterephthalic  acid,  dimethyl  ester 

Pre-planting,  soil-incorporated  (Table  2):  This  chemical  showed  moderate  to 

high  activity  on  weed  grasses  and  low  activity  on  broadleaved  weeds.  Crops  that 
showed  some  tolerance  at  one  or  more  rates  at  one  or  more  planting  dates  were 
cabbage,  corn,  cotton,  cucumber,  peanuts,  and  soybeans. 

Pre-emergence  (Table  16):  This  chemical  was  very  effective  on  broadleaved 

weeds  and  less  effective  on  weed  grasses.  Crops  that  showed  some  tolerance  were 
castorbeans,  corn,  cowpeas,  gladiolus,  lima  beans,  oats,  peanuts,  safflower,  snap- 
beans, and  soybeans. 

Post-emergence  (Table  23):  This  chemical  exhibited  a very  low  activity  as  a 

post-emergence  application.  It  looks  very  promising  on  a number  of  crops  as  a 
post-emergence  broadcast  and/or  directed  application  following  clean  cultivation. 

Dimethylarsinic  acid 

Post-emergence  (Table  27):  This  chemical  was  very  active  and  should  be 

evaluated  as  a soil  sterilant. 

3-Amino-l , 2 , 4-triazole-ammonium  thiocyanate 

Post-emergence  (Table  27):  This  chemical  was  highly  active  and  exhibited 

little  selectivity. 

Residual  Activity  of  Herbicides 

The  experimental  fields  used  for  the  primary  evaluation  studies  were  plowed 
to  a depth  of  8 inches  on  September  3»  1939 » and  a seedbed  was  prepared  by 
thorough  disking  to  a depth  of  k inches.  Rye  (Secale  cereale)  and  vetch  (Vicia 
sp. ) were  seeded  September  16,  1939*  as  cover  crops. 

Data  on  the  responses  of  the  cover  crops  to  the  residual  activity  of  com- 
pounds investigated  in  the  primary  herbicide  evaluation  studies  were  recorded 
December  29,  1959* 

The  chemicals  applied  as  pre-emergence  sprays  that  showed  residual  toxicity 
to  the  cover  crops  were:  2 , 4-bis ( N-e thylbenzamido ) -6-me thoxy-s-triazine  and 

2-die thy lamino-4-N-isopropylacetamido-6-methoxy-s-triazine  (Table  A,  page  14). 

None  of  the  chemicals  applied  as  post-emergence  sprays  showed  residual  toxicity 
to  the  cover  crops. 
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Secondary  Herbicide  Evaluation  Results 


The  soils,  irrigation  practices,  cultural  methods,  and  dates  of  application 
associated  with  the  secondary  field  and  horticultural  crop  studies  were  quite 
divergent  from  those  involved  in  the  primary  field  evaluation  studies.  The  data 
on  the  secondary  evaluation  studies  will  be  presented  in  a separate  report. 

Herbicides  of  outstanding  interest  in  the  secondary  evaluation  of  herbicides 
in  field  crops  were: 

(1)  3~amino-2,3-dichlorobenzoic  acid,  triethylamine  salt  [amiben] 

(2)  propyl  ethyl -n-butylthiolcarbamate 

(3)  2,3>3»6-tetrachloroterephthalic  acid,  dimethyl  ester 

(4)  3- (3, 4-dichlorophenyl ) -1-isopr opyl-1- ( 2-pr opynyl ) urea 

( 3 ) N7 ( 3 , 4— di chlorophenyl ) me  thy lac  rylami de 

The  most  promising  herbicides  used  on  horticultural  crops  in  the  summer 
planting  were: 

(1)  3-amino-2,3-dichlorobenzoic  acid,  triethylamine  salt  [amiben] 

(2)  propyl  ethyl -n-butylthiolcarbamate 

(3)  2,3,5»6-tetrachloroterephthalic  acid,  dimethyl  ester 

( 4 ) 3- ( 3 , 4-dichlor ophenyl ) -1-isopropyl-l- ( 2-pr opynyl ) urea 

(3 ) N- (3 * 4-di chlorophenyl )me thy lac rylami de 

Herbicides  of  special  interest  in  the  fall  planting  of  horticultural  crops 
were: 

(1)  ethyl  ethyl-n-butylthiolcarbamate 

(2)  2,3»3i6-tetrachloroterephthalic  acid,  dimethyl  ester 

(3)  N- (3 , 4-dichlorophenyl ) -2-me thylpentanamide 

(4)  N- (3 1 4-dichlorophenyl ) me t hy lac rylami de 

(3 ) N- (3-chloro-4-me thylphenyl ) -2-me thylpentanamide 


Table  A.  The  residual  activity  of  several  herbicides  applied  as  pre-emergence 
sprays  in  the  preliminary  evaluation.  Winter  cover  crops  planted 
September  16,  1939*  Observed  December  29*  1959* 


Chemical 

Rate 

per 

acre 

Inj. 

scale 

value 

Vetch 

Plant 

kill 

Rye 

Planl 

kill 

lb. 

no. 

pet. 

pet. 

2 , 4-bis (N-ethylbenzamido )-6-me thoxy- 
s-triazine 

8 

6.0 

30 

60 

2-diethylamino-4-N-isopropylacetamido-6- 
me  thoxy-s - 1 r iazine 

8 

4.0 

70 

40 
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SUMMARY 

The  responses  of  several  test  crops  and  weeds  to  77  chemicals  applied  as 
soil-incorporated  pre-planting,  pre-emergence  and/or  post-emergence  treatments 
are  recorded  in  tables  1-27  and  summarized  by  crops  and  chemical  groups  in 
tables  28-30. 

1.  The  primary  evaluation  of  herbicides  as  soil-incorporated  pre-planting 
treatments  in  which  crops  and  weeds  were  planted  at  intervals  of  7»  1^,  and  28 
days  after  treatment  was  an  effective  technique  for  determining  the  initial 
activity  and  selectivity  of  herbicides  and  for  obtaining  preliminary  information 
on  their  residual  activity  in  soils. 

2.  The  logarithmic  sprayer  was  highly  effective  for  use  in  the  secondary 
evaluation  of  chemicals  for  their  herbicidal  properties  and  showed  excellent 
potential  for  adaptation  and  use  in  primary  evaluation  studies. 

3.  All  of  the  information  obtained  in  the  primary  evaluation  studies  is 
presented  in  tables  1-27  and  a brief  generalized  summary  of  crop  tolerance  and 
susceptibility  of  weeds  to  one  or  more  members  of  a chemical  group  is  presented 
in  tables  28-30.  An  Mx"  opposite  a crop  under  a chemical  group  indicates  that 
the  crop  was  tolerant  to  at  least  one  compound  in  that  chemical  group.  An  "xn 
opposite  weeds  means  that  satisfactory  control  of  the  weed  was  achieved  with  one 
or  more  members  of  the  chemical  group. 


Species  and  Varietal  Names  of  Crops  and  Weeds 
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Table  1.  The  effect  of  several  chemicals  as  pre-planting  soil-incorporated  treatments  on  several  crops  and  weeds. 


sq.Bop^opTureOvtqqdsondijCdo.idos-f 

X^qq.sm-0  l^neqdojoxqotp^^-o 


[d3Na]  xxbs  snxorexo^TCg. 

‘xoneqdx^inq  oss-o-ojqTOxp-9‘-tj 


o o o o o o 


ia  in  iri 


o o o o 


£ 


o o o o o o 


o o o o 


o o o o 


8 0 0 0 ^0 
(\J  -?  MD  OJ  OJ 


o o o o o o 


o o o o o 


o o o o 


o o o o 


& g 


[X3AXX3] 

qx®s  snTurexotrB>(X3  ‘pT3E  OTUopd 
-o  ad  ( ixoneqdojoxqox-ii-5  ‘+7  ‘ Z)~Z 


g g 8 £ S 


O O Q r^v  o 

00  vo  o on  m 

r— I 


8 g 8 8 £ 


8 8 


K\  O K'v  Q 

rH  O ON  O 


OOOOOO 


OOOO 


K\  K\  ON 


[CI“V<?]  Q-I^s  0njujT2TOtre:5rp2 
4pTO-B  OT^0O^XOU0l{dOJOX^OTp-+j<^ 


OOOOOO 


0000 


0000 


• 1 


p3opn®qo 


v/qi 


■3  § ff 


<Z>  (6 
-P  O 

a ^ 

M 4->  P< 


bO  fl  4->  cri 

cq  oi  o a g S 

5J  i d 4->  3 5 -P 

Ol  ,Q  d P O (0  >» 

ca  o o d © o 
o|  o o o o Ph  to 


(0  T>  CQ 


Herbicide  activity  index:  0 = no  effect;  100  = complete  kill, 


Table  2.  The  effect  of  several  chemicals  as  pre-planting  soil-incorporated  treatments  on  several  crops  and  weeds 
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Herbicide  activity  index:  0 = no  effect;  100  = complete  kill 


Table  3»  The  effect  of  several  chemicals  as  pre-planting  soil-incorporated  treatments  on  several  crops  and  weeds. 
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Herbicide  activity  index:  0 = no  effect;  100  = complete  kill 


Table  4.  The  effect  of  several  chemicals  as  pre-planting  soil-incorporated  treatments  on  several  crops  and  weeds. 
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Herbicide  activity  index:  0 = no  effect;  100  = complete  kill 


Table  5.  The  effect  of  several  chemicals  as  pre-planting  soil-incorporated  treatments  on  several  crops  and  weeds. 


OO 

OJ 

100 

O 

c\J 

100 

100 

100 

100 

CN 

OO 

fA 

ON 

fA 

ON 

100 

100 

IN- 

ON 

rH 

ON 

4 

4 

H 

100 

CN 

oj 

100 

100 

100 

100 

OO 

CO 

fA 

ON 

fA 

ON 

fA 

ON 

fA 

ON 

fA 

ON 

o 

On 

[Vai-9l£‘S]  tnnxpos 

n 

100 

fA 

-4 

100 

100 

100 

100 

i — 1 

ON 

fA 

ON 

fA 

ON 

fA 

ON 

fA 

ON 

fA 

ON 

AJ 

ON 

‘pros  oxozu3qoaoxqoTaq.-g‘f‘j 

OO 

OJ 

100 

rA 

-4 

fA 

VO 

o 

O 

rH 

100 

100 

4 

CO 

o 

OO 

o 

CO 

fA 

ON 

fA 

ON 

IN- 

CO 

LA 

CO 

AJ 

4 

rH 

100 

O 

i — 1 

100 

100 

100 

100 

LA 

CO 

O 

ON 

o 

ON 

100 

100 

LA 

ON 

ON 

OO 

N 

IN 

LA 

IN 

rH 

100 

I 

001  j 

100 

O 

o 

1 — 1 

ON 

IN 

fA 

ON 

fA 

ON 

fA 

ON 

fA 

ON 

fA 

ON 

LA 

CO 

OO 

OJ 

100 

O 

OJ 

R 

o 

OO 

O 

fA 

o 

fA 

OO 

4 

O 

VO 

o 

VO 

fA 

ON 

fA 

ON 

CN 

IN 

O 

VO 

OO 

4 

H 

100 

O 

O 

rH 

100 

O 

VO 

O 

LA 

4 

O 

ON 

o 

ON 

fA 

ON 

fA 

ON 

OJ 

ON 

4 

VO 

noan(  jR  uAdo  jd-j ) -p-T^do  -id 

N 

100 

N 

OJ 

fA 

fA 

100 

fA 

On 

O 

4 

VO 

VO 

CN 

IN 

CN 

CN 

fA 

ON 

fA 

ON 

LA 

OO 

fA 

IN 

-osx-x-(I-£uaqdo.ioxqoxp— 

CO 

OJ 

N 

VO 

O 

IN 

OJ 

fA 

-4 

IN 

AJ 

O 

(N 

AJ 

IN 

fA 

CN 

fA 

O 

ON 

O 

ON 

4 

VO 

AJ 

4 

4 

-4* 

H 

100 

O 

o 

fA 

IN 

CN 

fA 

O 

LA 

fA 

(N 

CN 

IN 

IN 

fA 

ON 

fA 

ON 

4 

fA 

4 

LA 

N 

100 

O 

IN 

rH 

O 

ON 

fA 

LA 

fA 

fA 

ON 

4 

fA 

fA 

fA 

fA 

IN 

VO 

IN 

vO 

O 

LA 

ON 

4 

CO 

OJ 

100 

O 

fA 

100 

100 

O 

IN 

O 

LA 

LA 

IN 

fA 

ON 

fA 

ON 

O 

o 

rH 

100 

IN 

ON 

4 

OO 

4 

4 

rH 

100 

O 

VO 

100 

100 

100 

100 

fA 

ON 

fA 

ON 

fA 

ON 

fA 

ON 

fA 

ON 

fA 

ON 

fA 

ON 

suTpTnrettuojpjCqqsmTp-N  ‘ M 
- ( xiusqdoaopqoTp— tj  ‘ £)  -N-oaopqo-p 

N 

100 

100 

00T 

100 

100 

100 

100 

100 

100 

100 

100 

100 

oot 

OO 

OJ 

100 

IN 

i — 1 

fA 

IA 

100 

(N 

4 

CN 

AJ 

CN 

LA 

O 

ON 

O 

ON 

100 

100 

LA 

ON 

AJ 

CN 

AJ 

4 

rH 

100 

fA 

OJ 

fA 

-4 

100 

fA 

On 

100 

CN 

CN 

fA 

ON 

fA 

ON 

fA 

On 

fA 

ON 

fA 

ON 

fA 

CO 

in 

100 

CN 

LA 

O 

VO 

| 100 

! 

fA 

LA 

j 100 

CO 

IN 

O 

O 

rH 

| 100 

! ioo 

' 100 

1 

001 

N 

CO 

CO 

OJ 

100 

100 

O 

LA 

100 

O 

ON 

O 

VO 

fA 

CO 

fA 

ON 

fA 

ON 

100 

1 

oot 

CN 

ON 

ON 

CO 

4 

-4 

rH 

100 

O 

OO 

fA 

ON 

100 

100 

100 

VO 

ON 

fA 

ON 

fA 

ON 

fA 

ON 

fA 

ON 

fA 

ON 

LA 

ON 

[uojnxp]  Bsanx^qqam 
-TP“I  ‘ I-  ( x^  tisqdo  jopqo  xp-t,  ‘ £ ) -£ 

IN 

100 

O 

IN 

fA 

IN 

100 

100 

100 

i — 1 

ON 

fA 

ON 

fA 

ON 

100 

100 

IN 

ON 

fA 

ON 

OO 

OJ 

100 

IN 

-4 

CN 

fA 

100 

fA 

VO 

fA 

4 

LA 

VO 

fA 

ON 

fA 

ON 

100 

fA 

ON 

LA 

ON 

CN 

IN 

OJ 

-4 

rH 

100 

2 

CN 

VO 

100 

fA 

-4 

fA 

IN 

VO 

VO 

fA 

ON 

fA 

ON 

fA 

ON 

fA 

ON 

fA 

ON 

IN 

CN 

IN 

001 

A 

CN 

-4 

CN 

fA 

100 

fA 

-4 

100 

rH 

IN 

CN 

CN 

IN 

IN 

100 

O 

O 

i — 1 

ON 

CO 

OO 

IN 

XBOfin^qo 

v/qi 

sqeH 

a 

0 to 

9 -O  <S 

> 

Interval  bet 
treatment  an 
planting  - d 

Crops 

Cabbage 

Corn 

Cotton 

Cucumber 

Peanuts 

Soybeans 

Crop  Tox.  Av 

Weeds 

Ryegrass 

Grasses 

Mustard 

Other  B.L. 

Weed  Tox.  Av 

Total  Tox.  1 

Herbicide  activity  index:  0 = no  effect;  100  = complete  kill 


Table  6.  The  effect  of  several  chemicals  as  pre-planting  soil-incorporated  treatments  on  several  crops  and  weeds. 
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Herbicide  activity  index:  0 = no  effect;  100  = complete  kill 


Table  7.  The  effect  of  several  chemicals  as  pre-planting  soil-incorporated  treatments  on  several  crops  and  weeds. 
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Table  8.  The  effect  of  several  chemicals  as  pre-planting  soil-incorporated  treatments  on  several  crops  and  weeds. 
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effect  of  several  chemicals  as  pre-planting  soil-incorporated  treatments  on  several  crops  and  weeds 
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Table  10.  The  effect  of  several  chemicals  as  pre-planting  soil-incorporated  treatments  on  several  crops  and  weeds. 
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Table  11.  The  effect  of  several  chemicals  as  pre-planting  soil-incorporated  treatments  on  several  crops  and  weeds 
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Table  12.  The  effect  of  several  chemicals  as  pre-planting  soil-incorporated  treatments  on  several  crops  and  weeds. 
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Xable  13.  The  effect  of  several  chemicals  as  pre-planting  soil-incorporated  treatments  on  several  crops  and  weeds 


euxzBxj  x-s-x.£qx  auio  Jtoxqo 
-xaq-9-(ouxinex-£qqe)sxq-t/‘2 


SUXZeXjq-S-.£xoqqem 
-9-  ( opTurezneq-[jCqq.3-N)  sxq-tj  * ^ 


enxzex.iq-s-oqdeoj9ui 
-XJCqism-9-  ( ouxarexXqqe ) sxq—ij  * g 


auxZBxaq-s-oqd'BOJsmx/lqqam-9 
-onxnrex-^doadosx— tj-OTipxrexjCqqs-J 


o Q 
r-  kS 


8 ° 3 


8 3 


3 


3 3 


Jt 

LT\ 


ft 

2 


8 8 


8 8 


8 8 


8 8 8 8 8 8 


8 8 

iH  iH 


8 8 8 


8 8 


OOOO 


ft 

2 


ft 

ft 

< 


8 3 3 


8 


8 8 

rH  I — I 

8 8 

1 — I iH 

8 8 


8 8 8 8 


8 


XBopmaqo 


v/qt 

eqea 


OJ 

I 


S 'P 

s s 

.a 


■a  s 2 

► B -H 
U -P  -P 
© os  d 
•P  0)  sj 
d p *h 
M -P  ft 


Herbicide  activity  index:  0 = no  effect?  100  = complete  kill 


Table  14,  The  effect  of  several  chemicals  as  pre-planting  soil-incorporated  treatments  on  several  crops  and  weeds. 
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Table  15.  The  effect  of  several  chemicals  as  pre-planting  soil-incorporated  treatments  on  several  crops  and  weeds 
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Herbicide  activity  index:  0 = no  effect;  100  = complete  kill 


Table  16.  The  effect  of  several  chemicals  as  pre-emergence  treatments  on  several  crops  and  weeds. 
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Herbicide  activity  index:  0 = no  effect;  100  = complete 


Table  17.  The  effect  of  several  chemicals  as  pre-emergence  treatments  on  several  crops  and  weeds. 
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Herbicide  activity  index:  0 = no  effect;  100  = complete 


Table  18.  The  effect  of  several  chemicals  as  pre-emergence  treatments  on  several  crops  and  weeds. 
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Herbicide  activity  index:  0 = no  effect;  100  = complete 


Itoblft  19 „ The  effect  of  several  chemicals  as  pre-emergence  treatments  on  several  crops  and  weeds. 
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Herbicide  activity  index:  0 = no  effect;  100  = complete 


Table  20.  The  effect  of  several  chemicals  as  pre-emergence  treatments  on  several  crops  and  weeds. 
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Herbicide  activity  index:  0 = no  effect;  100  - complete 


Table  21.  The  effect  of  several  chemicals  as  pre-emergence  treatments  on  several  crops  and  weeds. 
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Herbicide  activity  index:  0 = no  effect;  100  = complete  kill, 


Table  22.  The  effect  of  several  chemicals  as  pre-emergence  treatments  on  several  crops  and  weeds. 
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Herbicide  activity  index:  0 = no  effect;  100  = complete 


Table  23.  The  effect  of  several  chemicals  as  post-emergence  treatments  on  several  crops  and  weeds 
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Herbicide  activity  index:  0 a no  effect;  100  = complete  kill, 


Table  24.  The  effect  of  several  chemicals  as  post-emergence  treatments  on  several  crops  and  weeds 
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Herbicide  activity  index:  0 = no  effect;  100  = complete  kill, 


Table  25.  The  effect  of  several  chemicals  as  post-emergence  treatments  on  several  crops  and  weeds 
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Table  26.  The  effect  of  several  chemicals  as  post-emergence  treatments  on  several  crops  and  weeds 


auxzex.iq-s-ogdeo.i3niT.£qqs!ii 
-g-  ( onxnretXdo rdosx ) sxq-ij ‘ g 

-4- 

100 

100 

100 

100 

93 

100 

100 

100 

100 

59 

100 

100 

"93 

93 

93 

100 

100 

93 

100 

100 

93 

100 

19 

100 

fA 

ON 

8888888 
rH  rH  rH  rH  rH 

£ 

4 

ON 

onxzexaq-s-oqdeoasmxXqqeui-g- 

onxurep^tjqam-ij-ouxarex^doadosx-g 

100 

100 

100 

100 

50 

100 

100 

100 

100 

32 

100 

100 

93 

100 

100 

100 

100 

69 

100 

100 

77 

100 

100 

100 

fA 

ON 

100 

93 

93 

100 

100 

100 

100 

CO 

ON 

4 

ON 

anxzexag-s-(opxniegeoe 
-pido  jdosx-N ) sxq-g  ‘ ^-/xoqq  a-J 

4 

OO  A Q A O OlAKMAOO  0 0-000  NOKM^OOO 

fA  K\4  O 4 CO  <\|  Lf\  OJ  i — I f— | (\J  K\  O O-  LA  OJ  OJ  VO  CO  fA 

rH  rH 

lA 

-4 

Q O O O Q fA  O 
-4  oj  OJ  CO  -4  LA  NO 

4 

-4 

£ 

enxzexaq-s-t-fHqanioJoqtjo 
-XJX-9-  ( onxnrexjCqqs ) sxq-tj 1 J 

4 

QOOQ^^OQNONQlAQlAOQKMAfAOlAOOO 
-4-  A NO  ON  OJ  00  fA  O -4-  CO  H fA  rH  AON  OJ  rH  OJ  O H lA  H NO 

rH  rH 

ON 

-4 

Q fA  O -4  O O O 
lA  OJ  OJ  a LA  NO  LA 

3 

0UTZT2Tjq.-s-.focoqq.0ii] 
-9-  ( opxureznsqx^^s-N ) 3TQ -+7  4 Z 

4 

TNQQOO-OOrAQOQOCVrAQQPAOOiAOOiAQ 
OJ  -4-  -4-  0-4-  0-0-Cr\-4-OJONO-f\|f\J-4-ONOJ  OJ  IT\  fO  f\J  IT\  (\J  4 

i — 1 

CO 

-4 

O O O O O O Q 
rl  H OJ  ON  A -4 

4 

fA 

LA 

4 

0UTZi2Tjq-s-oq.dT2OJ0ra 
-Xfojq.  901-9-  ( ouTnrex^m  9 ) sxq-^ 4 Z 

4 

93 

100 

100 

100 

29 

100 

100 

100 

100 

39 

100 

100 

90 

93 

93 

100 

100 

93 

100 

100 

93 

100 

to 

100 

& 

100 

93 

100 

100 

93 

100 

100 

CO 

ON 

OJ 

ON 

anxzexjq-s-oqdBOjanr[jCqq  sm-g- 
oaxnret^doJdosx-tj-on  xnrepXqq  e-g 

-4" 

100 

100 

100 

100 

77 

100 

100 

100 

100 

44 

100 

100 

100 

100 

100 

100 

100 

93 

100 

100 

93 

100 

47 

100 

4 

ON 

8^88888 
rH  i — 1 rH  rH  rH  i — 1 

A 

ON 

LA 

ON 

suxzex  jq-s-onxnrexiqq  om-g- 
ouxarex-fdoJdosx-4j-onxarex^xii3-? 

-4- 

O-C^-fAQ  fA  fA  A Q O-  ON  A LA  A 4 A-  O O On  rA  Q A A-4  A 
lAAlAO  fA4  AO4  0JfA4N0rH  A-  O CO  rH  NO  O rH  LA  rH  NO 
i — 1 i — 1 rH  i — 1 

NO 

lA 

A A A O fA  O O 
OJ  rH  OJ  OO  ON  CO  OO 

OO 

LA 

A 

LA 

0UTZBTJq-S-OUTQre 

-X^Cdo  jdosT-9-  ( ouxurex-fojq  9 ) 4 Z 

4 

-4-0  rA  rA  lA  A-  rA  Q A-  O O fA4  O OrAfA4  rAO-4-A-O  O 
H IAA-  fANO  O OJ  CvjfAH  4 rAH4  AH  1A  rH 

rH 

rH 

rA 

O O O fA  O O Q 
rH  rH  rH  ON  ON  CO  ON 

LA 

LA 

NO 

fA 

suxzexjq-s-(onxure 
-X^doadosp)  sxq-g ‘<j-ouxnrex^Hqe-S 

•4- 

cOA-rAQOQOOfAOOOOOA-OfAlAOA-lAOQQ 
rH  rH  OJ  -4  rA  LA  A-  OJ  rA  OJ  rHOJOIOJrHOJrHfACMn 

LA 

AJ 

o o O O O O O 
OO  LA  CO  OO 

i — 1 

-4 

ON 

OJ 

enxzexaq-s-^xoqqsm 
-g-  ( opxuregsoiexjCnie-N ) STR-h 4 2 

-4- 

A AO  Or^fAOAAAAO  rAA  AfA  A A AQ  A-  fA-4  (A 
NO  OJ  CO  OrANO  O A OJ  rH  NO  On  rA  H OJ  on  rA  fA  OJ  O OJ  ON  rH  LA 
rH  rH  rH 

LA 

LA 

AO  fA  (AO  AO 
LA  fA  NO  ON  CO  NO  0O 

A 

NO 

CO 

LA 

anxzexjq 

-s-ixoqqstB-g-opxnreqaOBX^o.id 

-osx-N-*j-opxnreqsoiBX^Hqe-N-2 

-4" 

OO  lAOArAAAAONAl^AAQiAQ  A rA  O O A-Q  A 
-4-400  O lA  LA  lA  NO  -4  H lAfA  f\J4  4 A4  LA  LA  A fA  LA  O 4 
H rH 

LA 

LA 

A A O fA  A A fA 
OJ  H fA  On  fANO  LA 

3 

fA 

LA 

aaxzexjq-s-jCxoqqam-g-opxnreqao-B 

-X^doadosx-N-4,-oaxiiP8xiqi»xp-g 

-4- 

-4A-rAO0NA-A-O  OO  A-iA-4-4  rA  (A  rA  On  -4-  rA  On  rA-4  A 
HrAlAAH(\|lAArAHtArAHHrAA(\JHHlAHrAHlA 

NO 

fA 

A A O fA  fA  fA  fA 
OJ  OJ  OJ  LA  LA  LA  LA 

rH 

-4 

A 

fA 

8uxzBxaq-s-(oaxarexXdoj(i£xoqqsm 

-g)-9-ouxiirexidoj[dosx— fj-oaoxH°-2 

-4- 

100 

100 

100 

100 

0 

100 

100 

100 

20 

15 

100 

100 

93 

20 

100 

100 

100 

15 

100 

100 

5 

100 

100 

100 

CO 

A- 

£££8888 
rH  rH  rH  rH 

A 

ON 

OJ 

OO 

auxzBXjq-s- ( onxorex^dojdXxoqqsm 

-£ ) -g-ouxarex^  Hi  a-ij-o  joxho-2 

-4" 

ONONOOHOONOr-1  OAAH  AAA4  004  A CA 

rH  rH  rH  rH  rH  rH  rH 

OJ 

A 

fA  O fA  Q fA  fA  fA 
ON  a-  On  O ON  ON  ON 
rH 

rH 

ON 

NO 

A 

[0T2TZ12q.aT.iq]  0UTZBTjq-S-OUTlire 

-XiCqq  0-pp-9-ouTarex^qq  a-^-oJOxqo-d 

-4- 

93 

93 

100 

100 

0 

93 

100 

100 

93 

14 
90 

100 

90 

60 

93 

100 

100 

0 

93 

100 

0 

100 

15 
93 

NO 

A 

fA  fA  fA  fA  fA  fA  fA 
-4  On  LA  ON  ON  ON  ON 

o 

OO 

A 

A 

auxzexjq-s-ouxarex^dojd 

-osx-g-OJOxxic-h-onTurei^TTS-H 

-4" 

A rA  O QONA-OQ  (AO\  AO  rAA  AfAfA  AfAQ4  rA  A A 
rH  NO  O O LA  On  O rA  ArHrAAILAONOjOjrAOrHON  NO 

rH  rH  rH  rH 

OJ 

LA 

O O O fA  A A O 
OJ  OJ  OJ  ON  LA  A ON 

-4 

LA 

OJ 

LA 

(drt  %08  euxzniuxs)  euxzBpjq 
-s-  ( ouxurexXqqs)  sxq-g  ‘ tj-oaoxqo-2 

-4- 

y 

47 

63 

100 

100 

17 

93 

93 

100 

90 

5 

90 

33 

90 

90 

90 

93 

100 

0 

100 

100 

0 

100 

9 

90 

rH 

A 

77 

90 

90 

93 

100 

93 

90 

8 

LA 

A 

p»o-pa#qo 

v/qt 

eq»a 

Crops 

Alfalfa 

B-ft.  trefoil 

Buckwheat 

Caatorbeans 

Corn 

Cotton 

Cowpeas 

Cucumber 

Flax 

Gladiolus 

Lespedeza 

T.i  mu  beans 

Oats 

Peanuts 

Red  clover 

Safflower 

Snapbeans 

Sorghum 

Soybeans 

Squash 

Sudan  grass 

Sugar  beets 

Walnuts 

White  clover 
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Total  Tox.  Av. 

Herbicide  activity  index:  0 = no  effect;  100  = complete  kill 


Table  27«  The  effect  of  several  chemicals  as  post-emergence  treatments  on  several  crops  and  weeds 
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B-ft.  trefoil 

Buckwheat 
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Corn 

Cotton 

Cowpeaa 

Cucumber 

Flax 

Gladiolus 

Lespedeza 

Lima  beans 

Oats 

Peanuts 

Red  clover 

Safflower 

Snapbeans 

Sorghum 

Soybeans 

Squash 

Sudan  grass 

Sugar  beets 

Walnuts 

White  clover 

Crop  Tox.  Av. 

Weeds 

Crabgrass 

Ryegrass 

Other  grasses 

Lambsquarters 

Mustard 

Pigweed 

Other  broadleaf 

Weed  Tox.  Av. 

Total  Tox.  Av. 

Herbicide  activity  index:  0 = no  effect;  100  = complete  kill 


Table  28.  A brief  generalized  summary  of  preliminary  soil-incorporated  pre-planting 

data  by  crop  and  chemical  group  for  easy  reference  for  selection  of  chemicals 
for  specific  crops.  1/ 


Chemical 

Substituted  benzoic  acids 
(Tables  5-9) 

Substituted  phenylacetic 
acids  and  derivatives 
(Tables  9-10) 

s-triazines  (Tables  10-15) 

carbamates  (Tables  3-*0 

Substituted  phenylurea 
derivatives  (Table  5) 

5, 4-dichloropropionanilide 
(Table  6) 

ethyl-o-nitrophenylsulfide 
(Table  2) 

2 , 3 « 5 » 6-tetrachlorotereph- 
thalic  acid,  dimethyl  ester 
(Table  2) 

Crops 

Cabbage 

X 

X 

Corn 

X 

X 

X 

X 

X 

X 

X 

X 

Cotton 

X 

X 

X 

X 

X 

Cucumber 

X 

X 

X 

Peanuts 

X 

X 

X 

X 

X 

Soybeans 

X 

X 

X 

X 

X 

Weeds 

Grasses 

X 

X 

X 

X 

X 

X 

X 

X 

Broadleaf 

X 

X 

X 

X 

X 

X 

X 

1/  Checks  are  placed  opposite  crops  that  tolerated  one  or  more  of  the  respective  chemi- 
cals at  an  active  rate  of  application  at  one  or  more  of  the  pre-planting  treatment 
dates. 


Table  29.  A brief  generalized  summary  of  preliminary  pre-emergence  data  by  crop  and 
chemical  group  for  easy  reference  for  selection  of  chemicals  for  specific 
crops.  1/ 
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Crops 

Alfalfa 

B-ft  trefoil 

Buckwheat 

Castorbeans 

Corn 

Cotton 

Cowpeas 

Cucumber 

Flax 

Gladiolus 

Lespedeza 

Lima  beans 

Oats 

Peanuts 

Red  clover 

Safflower 

Snapbeans 

Sorghum 

Soybeans 

Squash 

Sudan  grass 

Sugar  beets 

Walnuts 

White  clover 
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X 

X 

X 
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X 


Weeds 

Grasses 

Broadleaf 
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X 
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X 


X 

X 


X 

X 


X 

X 


1/  Checks  are  placed  opposite  crops  that  tolerated  the  respective  chemicals  at  active 
pre-emergence  rates  of  application. 


Table  30.  A brief  generalized  summary  of  preliminary  post-emergence  data  by  crop  and 
chemical  group  for  easy  reference  for  selection  of  chemicals  for  specific  ‘ 
crops.  1/ 


Chemical 

Substituted  benzoic  acids 
(Tables  24-25) 

Substituted  phenylacetic 
acids  and  derivatives 
(Table  25) 

s-triazines  (Tables  25-2?) 

carbamates  (Table  23) 

Substituted  N-phenylamides 
(Table  23) 

Substituted  phenylurea 
derivatives  (Tables  23-24) 

0-2 , 4-dichlorophenyl  0-me  thyl 
isopropylphosphoroamido- 
thioate  (Table  23) 

Crops 

Alfalfa 

X 

X 

B-ft  trefoil 

X 

X 

Buckwheat 

X 

Castorbeans 

X 

Corn 

X 

X 

X 

X 

Cotton 

X 

Cowpeas 

X 

X 

Cucumber 

Flax 

X 

Gladiolus 

X 

X 

X 

X 

X 

X 

X 

Lespedeza 

X 

X 

Lima  beans 

X 

Oats 

X 

X 

X 

Peanuts 

X 

X 

X 

X 

Red  clover 

X 

X 

Safflower 

X 

X 

Snapbeans 

X 

Sorghum 

X 

X 

X 

X 

Soybeans 

X 

X 

Squash 

X 

Sudan  grass 

X 

X 

X 

X 

Sugar  beets 

X 

Walnuts 

X 

X 

X 

X 

X 

X 

White  clover 

X 

X 

Weeds 

Grasses 

X 

X 

X 

X 

X 

Broadleaf 

X 

X 

X 

X 

X 

X 

X 

1/  Checks  are  placed  opposite  crops  that  tolerated  the  respective  chemicals  at  active 
rates  of  post-emergence  application. 


